INTRODUCTION
We have previously described the presence of Nmethyl-D-aspartic acid in the muscle of the blood shell Scapharca broughtonii (Sato et al., 1987) . In the subsequent study on the distribution of D-aspartic acid (which seems to be the precursor of N-methyl-D-aspartic acid) in molluscs by optical-resolution h.p.l.c. analysis, we detected an unidentified peak in the acidic area before DL-aspartic acid in the tissue extract of Aplysia. It was isolated by ion-exchange chromatography and preparative paper electrophoresis. The structure of this compound was inferred to be fl-D-aspartylglycine (f8-D-AspGly), and this was confirmed by synthesis.
The present paper deals with the isolation and identification of fl-D-Asp-Gly from the tissues of Aplysia kurodai.
EXPERIMENTAL Materials and reagents
All chemicals such as L-and D-aspartic acid, ophthalaldehyde, N-acetyl-L-cysteine, phenyl isothiocyanate etc. in reagent grade were purchased from Wako Pure Chemicals Co., Tokyo, Japan. The reversephase column material TSK-ODS 80T (particle size 5 ,um; Toso Co., Tokyo, Japan) was packed into a 250 mm x 4.6 mm (internal diameter) stainless-steel column in our laboratory by the conventional slurrypacking technique.
Paper electrophoresis
Amino acids and related compounds were detected routinely by ninhydrin development after separation by high-voltage paper electrophoresis at pH 1.9 (Sato et al., 1987) .
Amino acid analysis
Amino acids were analysed by h.p.l.c. after reaction with phenyl isothiocyanate to produce the phenylthiocarbamoyl derivatives. Formation of derivatives and h.p.l.c. analysis were conducted in the manner described by Sato et al. (1988) except that the buffer pH was 5.4 instead of 5.0.
Optical-resolution analysis of DL-aspartic acid by h.p.l.c.
Chromatography was conducted in an h.p.l.c. system consisting of the following components: two Jasco 880-PU pumps, a Jasco 801-SC system controller, a Jasco 850-AS autosampler, a Jasco 210-FP spectrofluorimeter, an 865-CO column oven at 40 + 0.1°C and a Sic Chromatocorder 12 data processor. The elution solvent systems were (solvent A) 50 mM-sodium acetate buffer, Nimura & Kinoshita (1986) . To 10 ,1 of amino acid solution was added 60,u of 0.1 M-sodium borate and they were mixed well. Then 40,1u of ophthalaldehyde/N-acetyl-L-cysteine solution (8 mg of o-phthalaldehyde and 10 mg of N-acetyl-L-cysteine in 1 ml of methanol) was added, and the whole was mixed well and left to stand for 2 min. Then 10 1 of the derivative was injected for h.p.l.c. analysis.
RESULTS

Isolation of fI-D-Asp-Gly from Aplysia
Four living specimens ofAplysia kurodai were collected in Okkirai Bay, Iwate Prefecture, Japan, in June 1988. The foot and parapodium muscle (600 g) were used for ethanolic extraction by a previously published method (Sato et al., 1979 Table 1 . /-D-Asp-Gly was also detected in all other tissues analysed, including digestive and nervous tissues. There are high concentrations of D-aspartic acid, which seems to be a precursor of f-D-Asp-Gly, in all tissues of Aplysia.
DISCUSSION
In this study a novel acidic dipeptide, fl-Daspartylglycine (/-D-Asp-Gly), was isolated from extracts of parapodium and foot of Aplysia kurodai. This compound was confirmed to be distributed in all tissues of this gastropod mollusc. It is, however, noteworthy that high concentrations of /3-D-Asp-Gly were contained in the external tissues in direct contact with sea-water. The low yields of fl-D-Asp-Gly actually obtained compared with the high concentrations in parapodium measured by h.p.l.c. analysis can be attributed to incomplete separation from tissue extract and/or to seasonal variation.
/J-Asp-Gly has been identified previously in human urine (Buchanan et al., 1962; Gejyo et al., 1978) , in collagen (Pisano et al., 1966) , in caecal contents of mammals (Welling & Groen, 1978; Welling, 1982) and also in tissues of Aplysia californica (McCaman & Stetzler, 1984 With regard to mammalian fl-Asp-Gly, it has been pointed out that ,-Asp-Gly would be metabolized by a number of strains of bacteria present in the intestinal tract of animals (Welling, 1982) . It foHlows that the configuration of aspartic acid of mammalian ,-AspGly needs to be determined, since bacteria can metabolize D-amino acids. And, in the case of humans, there could be some relationship between D-aspartic acid and ,-Asp-Gly, which have both been detected in the blood of uraemic patients (Nagata et al., 1987; Gejyo et al., 1978) .
As shown in the present and previous studies, there are appreciable amounts of D-amino acids, especially Daspartic acid, and related compounds in marine molluscs and other invertebrates (Preston, 1986; Felbesk & Wiley, 1987; Sato et al., 1987) . The metabolism and physiological role of D-amino acids seem to merit further study.
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